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ABSTRACT 
 
This study is to design a durian peeler machine that followed the ergonomic 
criteria.The problem statement for this study is workers who manually peeling durian 
can lead to MSD problem. Regarding the problem statement, the objective of this study 
is to design a durian peeler with an ergonomics approach using Solidworks software, 
develop a prototype of durian peeler machine and perfomed a simulation of the 
prototype. For the methodology, the design will be based on are data gathered from the 
literature review. The design based on the principles of ergonomics. The prototype of 
durian peeler develops using rapid prototyping process and simulates the prototype 
using ALGOR. For the result, a prototype is developed and simulation for the critical 
part of durian peeler. From the prototype of durian peeler, it showed some problem 
because of the process rapid prototyping that produce a solid design of prototype. For 
the validation of durian peeler, it involved working table and supporting bar. For the 
working table, the analysis of strength of material used in for the construction. Two 
different materials which are stainless steel AISI 304L AND steel ASTM A36. The 
stainless steel AISI 304L with higher shear modulus of elasticity is more suitable for the 
construction of durian peeler. For the supporting bar, the analysis of different forces had 
been applied. The forces that being applied shown that the ability of the working table 
to support the force. For the conclusion, the design of prototype of durian peeler using 
Solidwork had achieved. The prototype of durian peeler and simulation of durian peeler 
also been done. 
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ABSTRAK 
 
Kajian in adalah mengenai mereka bentuk sebuah mesin pengopek durian yang 
memenuhi ciri-ciri ergonomik. Permasalahan yang timbul untuk kajian ini 
adalah,pekerja yang meggunakan kaedah mengopek durian secara manual 
meningkatkan potensi “MSD”. Berdasarkan daripada permasalahan yang dibangkitkan, 
objektif kajian ini telah ditetapkan iaitu mereka bentuk sebuah mesin pengopek durian 
yang menenuhi ciri-ciri ergonomic, membuat prototaip pengopek durian dan membuat 
simulasi prototaip pengopek durian. Kaedah yang digunakan dalam kajian ini, reka 
bentuk pengopek durian adalah berdasarkan hasil pembacaan.mengenai prinsip-prinsip 
ergonomik  Prototaip pengopek durian dibuat melalui proses Prototaip pantas dan 
simulasi menggunakan ALGOR. Hasil daripada kajian, proses Prototaip pantas dan 
simulasi untuk bahagian penting pengopek durian dapat dibuat. Melihat daripada 
prototaip pengopek durian, ia menunjukkan sedikit masalah kerana proses prototaip 
pantas yang menghasilkan pengopek durian yang dibina daripada bahan yang padat. 
Untuk validasi pengopek durian, ia melibatkan bar meja kerja dan bar penyokong. 
Untuk meja kerja , analisis kekuatan material yang digunakan untuk pembinaan. Dua 
bahan yang berbeza iaitu besi tahan karat AISI 304L AND besi ASTM A36. Besi tahan 
karat AISI 304L yang mempunyai modulus ricih bagi keanjalan bahan yang tinggi lebih 
sesuai untuk pembinaan pengopek durian. Bagi bar penyokong pula, daya yang berbeza 
dikenakan. Daya yang dikenakan untuk menguji keupayaan bar penyokong untuk 
menampung daya.  Untuk kesimpulan, rekabentuk pengopek durian  menggunakan 
perisian ALGOR dapat dicapai. Prototaip pengopek durian dan simulasi juga telah 
dilaksanakan. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 INTRODUCTION 
 
The durian fruit (Durio Zibethenus Murr) is one of the most famous seasonal 
fruit in tropical Asia. It is a climacteric fruit (Tongdee et al. 1990 and Booncherm and 
Siripanich, 1991) belonging to the family Bombacaceae. In the family of durio, it 
consists of 27 species in which six produced edible fruit. Nicknamed ‘King of Fruits’; 
durian is highly valued in Southeast Asian countries. Durian has a very distinguished 
smell and its skin is thorny and hard. The dimension of a durian fruit is about fifteen to 
thirty centimeters and its weight is about three kilograms. Durian flowers bloom in a 
cluster and there are about three to thirty identical clusters borne on its trunk and large 
branches. Every flower has petals and about five to six petals. Durian is round although 
the oblong shape is not irregular. The shells are green or brown while its flesh is 
luminous yellowish or reddish color. 
 
In ASEAN countries, the durian fruit that originating in Malay Peninsula grown 
commercially. In Southeast Asia, particularly Malaysia, Indonesia, Thailand and 
Philippines, durian grows in warm, wet conditions of the equatorial tropics and 
cultivated. Although there are more than 100 durian clones registered by the Malaysian 
Agriculture Department, it is only about 80% of the total area is planted with clones 
(Voon et al., 2007). 
 
Durian is rich in sugar. It is also rich of vitamin C, tryptophan, potassium, 
carbohydrates, fats as well as proteins. Health professionals frequently recommend it as 
an effective source for taking in raw fats. However, some point out that as the durian 
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contains a high amount of fatty acids it is advised to limit its consumption. Malaysian 
uses its leaves as well as roots to produce a decoction for fever. A research from 
University of Tsukuba reveals that durian fruit has significant power to detoxify the 
body.  
 
Durian’s skin is very thorny and hard and usually we were having a problem to 
peel a durian’s shell.  Traditionally, we were using a sharp knife or cleaver to penetrate 
through the durian shells compartment and peel the shell out. Another problem is the 
parabolic shape of durian that makes it difficult to hold when we want to peels the shells 
out. We also need to apply high force to peel durian’s shell put. The risk of injury 
during peel operation is high that caused by the sharp knife used and our hands and can 
be injured by the thorn skins of durian itself. 
 
Due to these problems, the durian peeler was designed and developed from time 
to time. One of them is the students from Pusat Latihan Teknologi (ADTEC) in Johor 
designed a durian peeler based on method and mechanism that is suit to anybody that 
cannot peel the durian peeler manually using sharp knife. This durian peeler can 
minimize the hand injury due to the minimum usage of physical energy. Their design 
and fabrication of durian peeler using the component that can be assemble or 
disassemble and easily transported to any places.  
 
Even though durian peeler machine had been developed, the current durian 
peeler machine still not follows the ergonomics approach of their design. The current 
durian peeler machine only considered about the safety during peeling session and 
minimized the energy used in order to save time and budget for the company 
production. 
 
In this study, ergonomics design being considered with regard to productivity, 
health and safety as well as injury prevention such as musculoskeletal problem. A 
musculoskeletal disorder (MSD) is an injury that developed in the soft tissue structures 
of the body due to repeated or prolonged ergonomics exposures. In this study, 
ergonomics design being considered with regard to productivity, health and safety as 
well as injury prevention such as musculoskeletal problem. A musculoskeletal disorder 
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(MSD) is an injury that developed in the soft tissue structures of the body due to 
repeated or prolonged ergonomics exposures. 
 
1.2 PROJECT OBJECTIVES 
 
There are several objectives that have to be achieved from this project: 
(i) To design a durian peeler with ergonomics approach using Solidwork 
(ii) To make a prototype of durian peeler machine using Rapid Prototyping 
machine (3D Printer) 
(iii) To validate the durian peeler machine using simulation. 
 
1.3 PROJECT SCOPES 
 
Without yet considering unforeseeable problem that might crop up later, there 
are the exclusions and the things known but not attempted to solve: 
(i) The developed durian peeler is only prototype and is not readily 
functional as 
a commercial product. 
(ii) The validation of the durian peeler is considered precise. 
 
1.4 PROJECT ASSUMPTIONS 
 
This thesis based on certain assumption  
(i) All anthropometry data are taken from Thailand anthropometry (Juruwan 
Klamklayaet al, 2006) 
(ii) Dimension for typical durian size is 30 centimeters in length and 15 
centimeters in diameters based on Malaysian Agricultural Research and 
Development Institute (MARDI). 
(iii) Average durian weight is 1 to 3 kg (MARDI). 
(iv) Machine is only for Small and Medium Enterprise (SME). 
(v) This machine is only used by the operator aged 18-25. This is due to the 
anthropometry data that are used for this study is only vary between aged 
18-25. 
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1.5 PROJECT BACKGROUND 
 
This project is to prevent the musculoskeletal problems among workers who 
manually peel the durian. Currently, there are many studies have been done for such a 
function. We are going to design a durian peeler that will do this by adapting the 
ergonomics criteria. In doing this, we are going to tackle some of the problems 
associated with the musculoskeletal disorders. Others problem are not tackled in the 
duration of this project. 
 
1.6 THESIS ORGANIZATION 
 
This thesis will be divided into five chapters. On the first chapter, it discuss 
about introduction and general information of the thesis, briefing about the project’s 
idea and some acknowledgement about the durian peeler. There will also include the 
problem statement, scopes of the project and objectives included. 
 
In the second chapter is the literature review. This chapter will discuss generally 
about the durian peeler and previous study about the ergonomics. In addition, this 
chapter contains the main idea of the fabrication process and the material selection that 
will be used in the development of the product. Some common information about the 
validation is also stated. 
 
For the third chapter is the methodology. This chapter will discuss about the 
method we used and the progress of the project. This project used Solidwork in the 
designing process and Rapid Prototype machine in the making of the prototype.  
 
Then, the fourth chapter is all about the analysis of the processes, results and 
discussion. For this the chapter, the results will be shown. 
 
Finally, the last chapter is for the conclusion. The problems arise and the 
recommendations are also stated in this chapter where it is useful and important for 
further study of this project. 
 
  
 
CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1 INTRODUCTION 
 
The purpose of this chapter is to collect the information from the journal, book 
and article that are related to ergonomics study and manufacturing process that involved 
in this project. Basically, this chapter has been divided into several sections. For the first 
section of this literature review, it will cover all about ergonomics including background 
history, definition and development of product based on ergonomics approach. Second 
section will review about the process and machine involved for making the prototype of 
the machine. The third section will be discussed briefly about the system that being 
applied for blade mechanism in the durian peeler machine. The last section is about the 
validation of the durian peeler via simulation. All the sources for this chapter are from 
the journal of Science Direct and Scopus, books, article and newspaper. 
 
2.2 ERGONOMICS 
 
This section will discuss about ergonomics including the background history of 
ergonomics and definition of development of product based on ergonomics approach 
that basically having the basic principles. 
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2.2.1 Ergonomics: History 
 
 Contemporary ergonomics disciple introduced independently by Murell in 1949 
was viewed at that time as an applied science, a technology and sometimes both. British 
scientist founded the Ergonomics Research Society in 1949. The development of 
ergonomics internationally can be linked to a project initiated by the European 
Productivity Agency (EPA), a branch of the organization for European Economic 
Cooperation, which established a human factor Section in 1955 (Salvendy, 2006). 
 
Under EPA project in 1956, specialist from European countries visited United 
States of America to observe human factors research. A steering committee being 
formed consisting of work scientist that were charged with developing specific proposal 
for an association. The committee decided to adopt the name International Ergonomics 
Association. The steering committee designated itself the Committee for International 
Association of Ergonomics scientist and G.C. E Burger elected as its first president, K. 
U. Smith as a treasurer and E. Grandjean as secretary. On 6
th
 April 1959 at a meeting in 
Oxford, England, Grandjean declare the foundry of the International Engineering 
Association (IEA). 
 
2.2.2 Ergonomics: Definition  
 
 Ergonomics is the study of work was originally defined and proposed by Polish 
Scientist B. W Jastizabowski as a scientific discipline with a very broad scope and wide 
range of interest and application, encompassing all aspects of human activities including 
labor, entertainment, reasoning and dedication. Ergonomics is a physical aspect of work 
meanwhile human factor is a perception and cognition. 
 
 From the definition of International Ergonomics Association defines ergonomics 
(human factor) as the scientific discipline concerned with the understanding of the 
interactions among human and other elements of a system and the profession that 
applies theory, principles, data and methods to design in order to optimize human well 
being and overall system performance. Ergonomics disciplines promotes a holistic, 
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human centered approach to work systems design that consider physical, cognitive, 
social, organizational, environmental and other relevant factors. 
 
 There are three types of ergonomics which are physical, cognitive and 
organizational. Physical ergonomics is concerned primarily with human anatomical, 
anthropometric, physiological and biomechanical characteristics as they relate to 
physical activity (Karwowski, 2006). Physical ergonomics usually best used to describe 
the physical injuries resulting from over use of certain muscles, joints, and tendons, as 
well as strain to the eye in the workplace. Most common example of physical 
ergonomics is repetitive strain injuries when using computer because of the physical 
strain of keyboarding, mousing, and viewing the computer screen. 
 
 Cognitive ergonomics focused on mental processes such as perception, memory 
and information processing, reasoning and motor response as they affect interactions 
among humans and other element of system (IEA, 2000) Example of cognitive 
ergonomics applications include designing a software interface to be "easy to use," 
designing a sign so that the majority of people will understand and act in the intended 
manner, designing an airplane cockpit or nuclear power plant control system so that the 
operators will not make catastrophic errors. Cognitive ergonomics also played a vital 
part in the design of complex, high technology or automated systems. 
 
 Organizational ergonomics also known as macro ergonomics is concerned with 
the optimization of socio-technical system including their organizational standard, 
policies and processes. Usually this types of ergonomics deals with the woks 
environment such as shift work, scheduling, job satisfaction, motivation, supervision, 
teamwork, telecommuting, and ethics.  
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2.2.3  Ergonomics: Development of product based on ergonomics approach 
 
 This section will discuss briefly about the ergonomics principle that being 
considered for the new design of durian peeler. There are six principles that being 
discussed for the consideration before making a new design of durian peeler (MacLeod, 
2006). 
 
Table 2.1: Ergonomics Principles and Description 
 
Ergonomics principles Description Product Development 
Work in neutral posture 
 
 working in awkward 
position increases 
fatigue and physically 
stress in the body 
 
 reduces strength and 
dexterity, thereby 
making task became 
more difficult to 
complete 
 
 It is important to 
maintain the natural S-
curve of the back 
whether sitting or 
standing. The most 
important part of this  
“S” is in the lower back 
which means it is good 
to keep a slight “sway 
back 
 Adjustable workplace is 
needed as people vary 
in size and strength 
based on Kodak 
Ergonomics Design for 
People at Work, 2004 
 
 Height of the working 
surface should maintain 
a definite relationship 
with the operator elbow 
height, depending on 
the type of work based 
Ergonomics in 
Manufacturing, 1998 
 
 Elbow height 105.19 
cm(female) and 119.54 
cm (male) based on the 
anthropometry data of 
the southern Thai 
population 
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Table 2.1: Continued 
 
Ergonomics principles Description Product Development 
Reduce excessive force 
 
 Excessive force on your 
joints can create a 
potential for fatigue and 
injury.  In practical 
terms, the action item is 
for you to identify 
specific instances of 
excessive force and 
think of ways to make 
improvements 
 
 The usage of 
pneumatics system to 
control the movement of 
peeler blade so we will 
not use more force to 
peel the durian shell. 
Reduce excessive motion 
 
 The number of 
motions you make 
throughout a day, 
whether with your 
fingers, your wrists, 
your arms, or your 
back. 
 
 The usage of the 
pneumatic system to 
control the movement 
of peeler blade. This 
will reduce the chances 
of doing of repetitive 
work 
 
Work at proper high 
 
 Working at the right 
height is also a way to 
make things easier. 
 
 A good rule of thumb 
is that most work 
should be done at 
about elbow height, 
whether sitting or 
standing. 
 
 Sometimes you can 
adjust heights by 
extending the legs to a 
work tables or cutting 
them down. Or you 
can either put a work 
platform on top of the 
table (to raise the work 
up) or stand on a 
platform. 
 
 Specific mechanism is 
introduced where users 
only need to rotate the 
crank for adjusting the 
working table height. 
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Table 2.1: Continued 
 
Ergonomics principles Description Product Development 
Minimize fatigue and static 
load 
 
 Holding the same 
position for a period 
of time is known as 
static load. It creates 
fatigue and 
discomfort and can 
interfere with work. 
 The usage of wrapper 
on the crank to 
increase the comfort 
and also to adjust the 
diameter of crank  
 
 For grip shape, grip 
shape should 
maximize the area 
contact between the 
palm and the grip to 
provide better 
pressure distribution 
and reduce change of 
forming pressure 
ridges or pressure 
concentration point. 
Handle diameter 
should be 41 to 86 
mm for power grip. 
Grip length should be 
at least 102 mm. 
Based on Ergonomics 
in Manufacturing, 
2004 
 
Provide clearance 
 
 Work areas need to be 
set up so that you 
have sufficient room 
for your head, your 
knees, and your feet. 
You obviously don‟t 
want to have to bump 
into things all the 
time, or have to work 
in contorted postures, 
or reach because there 
is no space for your 
knees or feet 
 The minimum lateral 
clearance at waist 
level are determined 
by adding 5 cm on 
both side or 10 cm to 
hip breadth(standing 
position) based on 
Ergonomics in 
Manufacturing, 1998 
 
 Hip breadth = 32.91 
cm (female) based on 
the anthropometry 
data of the southern 
Thai population 
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There are some modifications done at an old designed machine to make sure the 
machine fulfill ergonomics criteria without sacrificing user‟s comfort. The below design 
is the new design of durian peeler machine based on ergonomics approach. 
 
 
 
Figure 2.1: New design of durian peeler machine using Solidwork 
 
 
 
 
 
 
 
 
 
